Effects of axotomy on the expression and ultrastructural localization of N-cadherin and neural cell adhesion molecule in the quail ciliary ganglion: an in vivo model of neuroplasticity.
Postganglionic nerve crush of the avian ciliary ganglion induces detachment of preganglionic terminals from the soma of the injured ciliary neurons, followed by reattachment at about the same time that the postganglionic axons regenerate to their targets. In order to determine the role played by cell adhesion molecules in this response, we have studied injury-induced changes in the amount and distribution of N-cadherin and neural cell adhesion molecule, together with modifications in the expression of their messenger RNAs. Both N-cadherin and neural cell adhesion molecule immunoreactivities associated with postsynaptic specializations decreased between one and three days following postganglionic nerve crush, preceding the detachment of the preganglionic boutons. Immunoreactivities subsequently increased between 13 and 20 days, in parallel with restoration of synaptic contacts on the ganglion cells and the progressive reinnervation of the peripheral targets. In contrast to the rapid decrease in immunoreactivity, the messenger RNA levels of N-cadherin and neural cell adhesion molecule both increased after crush, and remained elevated throughout the 20-day period of the experiment. These results are consistent with roles for N-cadherin and neural cell adhesion molecule in the maintenance of synaptic contacts. The rapid regulation of these proteins in injury-induced synaptic plasticity occurs at the post-transcriptional level, whereas longer term regulation associated with the re-establishment of synapses may be promoted by the increased levels of gene expression.